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ABSTRACT 



The present invention relates to a process for converting the 
representation of a video image between two coding systems 
with the aid of two respective sets of parameters, in which 
each set of parameters is deduced from the other by means 
of a matrix transformation. For each parameter of the set to 
be converted from the first coding system to the second 
coding system, a breakdown (11A, 11B, 11C; 12A, 12B, 
12C) is selected in the parameters of the second coding 
system representing the value of the parameter in the matrix 
transformation. The breakdowns of each of the parameters to 
be converted are added and may then be shifted and reor- 
ganized. Each of the parameters of the two coding systems 
have ranges of authorized values. In the conversion process, 
the values of the parameters to be converted and/or the 
values of the converted parameters that are outside the 
corresponding ranges of values are clipped. 

22 Claims, 4 Drawing Sheets 
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PROCESS FOR CONVERTING THE According to still another characteristic, the breakdowns 

REPRESENTATION OF A VIDEO IMAGE in the parameters of the second coding system are consti- 

BETWEEN TWO CODING SYSTEMS Med by words having the same bit size, the values of the 

parameters of the second coding system of the breakdown 

BACKGROUND OF THE INVENTION 5 being located in adjacent bit ranges and possibly being 

separated by at least one protection bit for preventing the 

1. Field of the Invention propagation of the carry resulting from the additions. 

The present invention relates to a process for converting According to another characteristic of the process, the 

the representation of a video image between two coding values of the parameters of the second coding system of the 

systems. More specifically, the invention relates to a process 1Q breakdown have bit sizes greater than the sizes of the coded 

that makes it possible to convert the representation of a values at the end of the conversion, both in the low-order bits 

video image between two coding systems in which the two for increasing the precision of the calculations and in the 

respective sets of parameters are deduced from one another high-order bits for accommodating the overflow. The step 

by means of a matrix transformation. comprised of adding the breakdowns of each of the param- 

__ . . 1 • * £ . . . eters to be converted is followed by a step comprised of 

The invention can be applied for example to the con- 15 extracting the bit ranges representing the values of the 

^sio^of images between the RGB and YCbCr standards. paramet ers of the second coding system, in order to elimi- 

2. Description of the Related Art nate the precision bits, the carry bits and the overflow bits. 
When an image is sent through a network, for example of According to another characteristic of the process, the 

the Internet type, the image can be compressed by an process for converting the representation of a video image 
algorithm in accordance with ITU standard H261. The 20 between two coding systems is used to convert an image 
image is coded according to the YCbCr coding system from the RGB standard l <> the YCbCr standard and vice 
(Y=luminance, Cr=the difference between the red compo- versa. ... 
nent and the luminance, Cb~the difference between the blue According to another characteristic, the process for con- 
component and the luminance) defined in recommendation ve ? m S the ^presentatton of a video image between two 
601 of the CCIR (International Radio Consultative » codmg sys ems ampnses t .step for ckppmg the values of 
_ x „ n , v . . , . . the parameters of the breakdown constituting the converted 
Committee). When the image is retrieved in an operating paramet er, the clipping step being comprised of replacing 
system, for example of the ' WINDOWS type, the image is the values thal afe bwer thaQ the lowef Hmit of me range of 
-eeded according to the RGB standard (R=red, G=green, authorized values with the lower limit value, and of replac- 
B=blue). The two sets of parameters of the two coding ing the values that are higher than the upper limit of the 
systems are deduced from one another by means of a matrix 30 range 0 f authorized values with the upper limit value, 
transformation. Thus, the conversion of the parameters from According to another characteristic, the clipping step is 
one coding system to the other requires, for each pixel of the carried out either directly in the conversion tables or by a 
image, a number of calculations that are very costly in terms program. 

of machine time. According to another characteristic, each breakdown is 

35 constituted by a 32-bit word, each conversion table associ- 

SUMMARY OF THE INVENTION ated wilh a parameter to be converted (R, G, B), respectively 

A first object of the invention is to offer a process for (Y. Cr > Cb ) comprising at least 256 words or breakdowns 

converting the representation of a video image between two corresponding to the possible values of the parameters to be 

coding systems that reduces the number of processing converted. 

operations during the conversion of the image. 40 According to another characteristic, for the conversion of 

Tnisobjectisachievedbecauseofthefactthattheprocess < hc P™ er f s ( R - G > B ) into parameters (Y, Cr, Cb) the 

for converting the representation of a video image between breakdowns of the parameters (R, G, B) each comprise a first 

two coding systems with the aid of two respective sets of ran S e of N1 >? ts «P«"?*ng the corresponding value of the 

parameters, each of which sets of parameters is deduced 45 P arameter <*)• or luminance, a second range of N2 bits 

from the other by means of a matrix transformation, is representing the corresponding v a ue of the parameter (^), 

characterized in that it comprises: °f the difference between the luminance and the blue 

. , - t T - , . , chrominance, and a third range of N3 bits representing the 

a step comprised of selecting, for each parameter m the set yalue corresponding t0 the pararae ter (Cr) or the difference 

to be converted from the first coding system to the between ^ , uminance and the red chrorninance . 

second coding system, a breakdown in the parameters 50 According to another characteristic, all of the ranges 

of the second coding system representing the value of ^ additional bits for increasing precision, 

the parameter in the matrix transformation, and According to another characteristic, for the conversion of 

a step comprised ol adding the breakdowns of each of the the para meters (Y, Cr, Cb) into parameters (R, G, B), the 

parameters to be converted. breakdowns of the parameters (Y, Cr, Cb) comprise a range 

According to another characteristic of the process, each of 55 of M1 bits representing the corresponding value of the 

the parameters of the two coding systems have ranges of parameter (R), or the color red, a range of M2 bits repre- 

authonzed values, and the conversion process includes a senting the corresponding value of the parameter (B), or the 

step comprised of clipping the values of the parameters to be color bluC) and a range of M3 bits repre senting the corre- 

converted and/or the values of the converted parameters that spon ding value of the parameter (G), or the color green, each 

are outside the corresponding ranges of authorized values. 60 of lhe bit ranges representing values of the parameters R and 

According to still another characteristic of the process, B comprising 1 bit provided for protection against the 

each breakdown in the parameters of the second coding propagation of the carry, all of the ranges having at least 1 

system is selected by addressing a stored conversion table bil for i ncreasing prec ision and 1 overflow bit. 
with the aid of the input value of the parameter in question. 

According to yet another characteristic of the process, the 65 BRIEF DESCRIPTION OF THE DRAWINGS 

addition operation is followed by a step for shifting and Other characteristics and advantages of the present inven- 

reorganizing the result. tion will emerge more clearly from the reading of the 
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following description of a non-limiting example given in expresses the value of a parameter of the first coding system 

reference to the appended drawings, in which: (R, G, B) as a function of the parameters (Y, Cr, Cb) of the 

FIG. 1A schematically and partially represents the process second coding system. Each breakdown represents the value 

for converting the representation of a video image from the of the parameter to be converted. Each breakdown (11A, 

RGB coding system to the YCbCr coding system, 5 11B, 11C) in the parameters of the second coding system can 

FIG. IB schematically and partially represents an extrac- be selected, for example, in a respective conversion table 

tion step in the process for converting from the RGB coding (1A, IB, 1C) associated with the parameter in question. The 

system to the YCbCr coding system, breakdowns (11A, 11B, 11 C) of the respective parameters 

FIG. 2A schematically and partially represents the process 1Q (R, G, B) that constitute the respective conversion tables 

for converting the representation of a video image from the OA IB, 1C) are expressed by the matrix transformation that 

YCbCr coding system to the RGB coding system, expresses the parameters (Y, Cr, Cb) as a function of the 

FIG. 2B schematically and partially represents an extrac- parameters (R, G, B). Each breakdown (11A, 11B, 11C) can 

tion step in the process for converting from the YCbCr be composed of one word of for example, 32 bits. Each 

coding system to the RGB coding system. 15 conversion table (1A, IB, 1C) associated with a respective 

parameter to be converted (R, G, B) can comprise, for 
example 256 32-bit words or breakdowns corresponding to 
256 possible values of the parameter to be converted. Thus, 

The invention will now be described in reference to FIGS. each breakdown (11 A, 11 B, 11C) of each parameter (R, G, 

1A and IB. The process for converting the representation of 20 B) to be converted is selected so as to be the one closest or 

a video image from a first coding system to a second coding equal to the value of the parameter to be converted. In the 

system according to the invention is comprised of replacing conversion table (1A) for the conversion of the parameters 

the operations for the matrix conversion of the parameters of (R) into parameters (Y, Cr, Cb), the 32 bits of each break - 

the image with a selection, for each parameter to be con- down can be divided so that a range 12 bits will represent the 

verted from the first coding system to the second, of a 25 corresponding value of the parameter Y, a range of 10 bits 

breakdown expressed as a function of the parameters of the wm represeDt the corresponding value of the parameter Cb, 

second coding system. The breakdown represents the value and the remami 10 bits ^ r m the corresponding 

ot the parameter ot the nrst coding system to be converted yalue of thfi meter Cn Each 

conversion table C1B, IO 

uHo the second coding system Each breakdown comprises for the ^^ion of the parameters (G> B> respectively) into 

three ranges, representing each of the components of the 30 parame t ers (Y, Cr, Cb) is constituted according to the same 

value of the parameter m the second coding system The rinci , e The bi , ^ u , h h n) resemi the 

breakdowns of each or the parameters to be converted are rnl ^ r X, . , , , ? . \ u u-. 

, , , v , . value 01 the parameter Cb is located between the bit ranees 

then added. The process according to the mvention can re eseDtin respec tively, the values of the parameters Y, 

include extractions of the values of the parameters consti- which en(J wim bit u and Q whjch b ins wi(h bft 22 (mQ 

luting the breakdowns. Likewise the process can include a 35 1A) . ^ bit ra re p reS enting the value of the parameter Y 

step composed of clippmg the values of the parameters to be fe constituled b the lowesl . order bi i s 0 through 11 of the 

converted and/or the converted values that are oute.de the breakdown (bjt 0 thrQ h bi , u pjQ 1A) . ^ bit 

ranges of authorized values for these parameters. A non- r esemi the value of the meter c / co nds t 0 

hmiting exemplary embod^ent of the invention will now ^ hi hesU)rder bits of the breakdown ^ 22 through bit 

be described in terms or its application to the conversion 01 40 11 • 1 *\ n ■ * * ♦ u * j * 

L i_ _• ^r^r> -i -i 31 in FIG. 1A). The input parameters to be converted that are 

an image between the RGB and YCbCr standards. , rn1 . A ■ a tU : .... e + , . , 

& valid, i.e., the parameters within the ranges of authorized 

With a scale factor, the matrix transformation that valueSj do not pose any overflow pro blem; in other words, 

expresses the parameters (Y=luminance, Cr=difference for all the values bet ween 0 and 255, the coefficients are 

between the red component and the luminance, chosen in such a way that the result never generates a carry. 

Cb=difference between the blue component and the 45 Thus> for the conversion RGB-»YCbCr, Y is expressed by 

luminance) as a function of the parameters (R=red, Gogreen, tne f ormu i a i D wh j ch aU the values are positive, the sum of 

B-blue) is expressed by the formula: which is betW een 16 and 235, and is expressed in the 



Y 




16 


Cb 




128 


Cr 




. 128 



1 

-256 ' 



' 65.738 


129.057 


25.064 




R 


-37.945 


-74.494 


112.439 


X 


G 


. 112.439 


-94.154 


-18.285 




I) 



following way; 
50 r65.738 1 [129.057 1 [25.064 

^ r 37.945 i r 



74.494 1 [112 „ 1 
~256~ X J + 1256 I 

This is equivalent to expressing the value of Y, for ' 

example, using the equation Y-65.738/256xR+129.057/ 55 

256xG+25.064/256xB+16, 256 being a scale factor that 16^240, 
corresponds to the fact that the parameters R, G and B have 

authorized or usable values that are between 0 and 255. The r 1 12.439 1 r 94.154 1 [ 18.285 1 
parameter Y has usable or authorized values that are between Cr - [ 355 x N \ + [~ ~256~ xC J + r ~l56~* B+ \ 
16 and 235, while the parameters Cb and Cr have authorized 60 
or usable values that are between 16 and 240. The break- 
downs are calculated with absolute precision and then However, the negative values imply a carry which will 
rounded off, taking the precision bits into account. The disturb the next range located on the left. In the case of this 
process according to the invention is comprised, for each conversion, it is possible to find a breakdown of the constant 
parameter to be converted from the first coding system (R, 65 128, for example into 48 for the term associated with R and 
G, B) to the second coding system (Y, Cr, Cb), of selecting 80 for the term associated with G, so that all the ranges will 
a breakdown (11 A, 11 B, 11 C) of, for example, 32 bits, which be strictly positive. 
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37.945 
256 



[112.439 



Likewise, for Cr, the constant 128 is broken down into 
100 for the term associated with G and 28 for that associated 
with B. 



112.439 
256 



1 f 94.154 „ 1 f 18.285 „ „ n 



each of the parameters (Y), (Cr), or (Cb), respectively is 
expressed in a respective breakdown (12 A, 12 B, 12 C) of 32 
bits as a function of the parameters (R, G, B), which 
breakdown represents the value of the parameter in question 
5 (Y), (Cr), or (Cb), respectively. These breakdowns are 
selected in the selection tables (2A, 2B, 2C) associated with 
each of the parameters to be converted (Y), (Cr), and (Cb), 
respectively. The breakdowns (12A, 12B, 12C) of the 
parameters (Y, Cr, Cb), which are organized into conversion 
10 tables (2A, 2B, 2C) of 256 32-bit words, are expressed by 
the matrix transformation above that expresses the param- 
eters (R, G, B) as a function of the parameters (Y, Cr, Cb). 
These tables can be the same size as the tables of FIG. 1A. 
For this conversion of the parameters (Y, Cr, Cb) into 
15 parameters (R, G, B), the 32 bits of each breakdown (12A, 
12B, 12C) are divided so that a first range (121A, 121B, 
121C) of 11 bits represents the value of the corresponding 
breakdown of the parameter R, a second range (122A, 122B, 
122C) of 11 bits (bits 11 through 21) represents the corre- 



Thus, with this breakdown of the constants, no separation 
bit or overflow bit is necessary. 

Each bit range representing the value of a breakdown 
parameter can comprise up to 4 bits, for example two 
precision bits (4) constituting the two lowest-order bits of 
the bit range in question. Thus, the values of the parameters 
(Y, Cr, Cb) of the breakdowns are defined with a resolution 

of 10 bits during the conversion, M j- u i j ex. t^ jl ,^ 

Each of the breakdowns (11A, 11B, 11C) of each of the 20 spending breakdown of the parameter B, and the 10 remain- 
parameters (R, G, B) to be converted are then added, and blls ( blts 22 throu S h 31 ) constituting a third range 
thus the bit ranges representing the same parameters (Y, Cr, ( 123A > 123B > 123c ) represent the corresponding value of 
Cb) are added to one another. The sum (21) of the break- the parameter G. The bit range representing the value of the 
downs (11A, 11B, 11 C) has the same format as the break- parameter B is located, for example, between the bit ranges 
downs. The conversion process according to the invention 25 representing the values of the parameter R and G, 
continues with a step comprised of extracting the bit ranges respectively, and more precisely between the bits 11 and 21 
representing the values of the parameters (Y, Cr,Cb) near the (FIG. 1C). The bit range representing the value of the 
lowest -order bits, in order to eliminate the precision bits (4). parameter R is constituted, for example, by the lowest -order 
Thus, in order to express the final value of Y, the process bits of the breakdown (bit 0 through bit 10, FIG. 2 A), and 
selects the bits 4 through 11 of the sum and ignores the first 30 therefore the bit range representing the value of the pa ram- 




four low-order bits. To express the component Cb, the 
process selects the bits 14 through 21 of the sum, and to 
express the component Cr, the program implementing the 
process selects the bits 24 through 31. The result (31) 
obtained is a 24-bit word wherein the bits 0 through 7 
represent the parameter Y, the bits 8 through 15 represent the 
parameter Cb and the bits 16 through 23 represent the 
parameter Cb. In effect, the 8-bit format of the parameters 
(Y, Cr, Cb) is the format in which the coding can be used in 



eter G constitutes the highest-order bits of the breakdown 
(bit 22 through bit 31, FIG. 2A). The highest-order bit of the 
first 11 -bit range (121 A), which represents the value of the 
parameter R, can be a carry bit (3) (bit 10, FIG. 2B) that is 
35 provided in order to constitute a protection against the 
propagation of the carry. Likewise, the highest-order bit of 
the second 11 -bit range, which represents the value of the 
parameter B, can be a carry bit (3) (bit 21, FIG. 2B), which 
is also provided in order to constitute a protection against the 



networks of the "Internet" type. The conversion process can 40 propagation of the carry. These two carry bits (3) each 



include a step comprised of clipping the values of the 
parameters to be converted (R, G, B) that are outside the 
corresponding ranges of authorized values. The clipping can 
be comprised of expanding the breakdown tables for outside 



constitute an isolation, respectively between the bit ranges 
of the parameters R and B and between the bit ranges of the 
parameters B and G. Thus, these carry bits, during the 
addition of the three breakdowns, prevent the value of the 



values of the parameters to be converted and of calculating 45 sum of the parts representing the parameter R from disturb- 



the value of the corresponding ranges from the clipped 
values. The clipping can be comprised of replacing the 
values that are lower than the lower limit of the range of 
values with the authorized lower limit value, and of replac- 



ing the lowest order bits of the range B and prevent the value 
of the parameter B from disturbing the lowest order bits of 
the parameter G. These two carry bits (3) are provided for 
the parameters R and B because, in the lines corresponding 



ing the values that are greater than the upper limit of the 50 to the matrix for converting the parameters (R, G, B) into the 



range of values with the upper limit value. 

With a scale factor, the matrix transformation that 
expresses the parameters (R, G, B) as a function of the 
parameters (Y, Cr, Cb) is expressed by: 



R 




G 


1 




= 256* 


B 





298.082 


0 


408.583 




Y- 


16 ■ 


298.082 


-100.291 


-208.120 


X 


Cb- 


128 


, 298.082 


516.411 


0 




Cr- 


128. 



It is understood that the ranges of authorized values for 
these parameters are the same as those indicated above. 

FIGS. 2A and 2B illustrate the conversion of the param- 
eters (Y, Cr, Cb) into parameters (R, G, B). This conversion 



parameters (R, Cr, Cb), only two coefficient values of the 
matrix are not null. Thus, only one protection bit (3) for 
preventing the propagation of the carry is necessary. For the 
bit range representing the parameter G, no carry bit is 
55 provided because the bit range representing G constitutes the 
highest-order bits of the 32-bit breakdown. Therefore, it 
does not pose any problem of propagating the carry for the 
parameter G. Placing the range G in the lower order would 
have required 2 carry bits. As before, the input parameters to 
60 be converted that are valid, i.e., the parameters within the 
authorized ranges, do not pose any overflow problem. Since 
the space YCbCr is more compact than the space RGB, there 
are existing combinations of values YCbCr that are illegal, 
even for values YCbCr belonging to the ranges of authorized 



is essentially identical to that comprised of converting the 65 values. These values, which cannot be obtained from the 
parameters (R, G, B) into parameters (Y, Cr, Cb), which is inverse conversion (RGB-» YCbCr) cause an overflow, i.e. a 
described above in connection with FIGS. 1A and IB. Thus, result less than 0 or greater than 255. The ranges R, G, and 
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B have an overflow bit located in high order between the eters is deduced from the other by means of a matrix 

carry bit and the highest-order bit of the result. By exam- transformation, comprising the steps of: 

ining this bit, it is possible to determine the overflow and clip , . . , 

the result. Each bit range representing the value of a break- selecting, for each parameter m the set to be converted 

down parameter can comprise, for example, a precision bit 5 from a first codin g svslem t0 a 560011(1 codin 8 svstem ' 

(4, FIG. 2B) constituting the lowest-order bit of the bit range a breakdown (11A, 11B, 11C; 12A, 12B, 12C) m the 

in question. Thus, the values of the parameters (R, G, B) of parameters of the second coding system representing 

the breakdowns are defined with a resolution of 9 bits during the value of the parameter in the matrix transformation, 

the conversion. In the same way as before, the breakdowns an d 

(12A, 12B, 12C) of all the parameters (R, G, B) to be 10 adding the breakdowns of each of the parameters to be 

converted are then added up, and thus the bit ranges repre- converted, the breakdowns (11A, 11B, 11C; 12A, 12B, 

senting the same parameters (R, G, B) are added to one 12 C) in the parameters of the second coding system 

another. The sum (22) of the breakdowns (12A, 12B, 12C) being constituted by words having the same bit size, the 

have the format of a 32-bit word in which the bits 10 and 21 values of the parameters of the second coding system of 

are carry bits (3). The bit ranges representing the values of is the breakdown being located in adjacent bit ranges and 

the parameters (R, G, B) are then shifted toward the lowest being separated by at least one protection bit (3) for 

order bits (FIG. 2B), in order to eliminate the precision bits preventing the propagation of the carry resulting from 

(4) the carry bits (3) and the overflow bits (5). Furthermore, the breakdown and/or the additions, 

during this shift operation, the bit ranges corresponding to 2. A process for converting the representation of a video 

the parameters (R, G, B) can be shifted so that the bit range 20 image between two coding systems according to claim 1, 

representing the value of the parameter G will be located characterized in that each of the parameters of the two 

between the bit ranges representing the values of the param- coding systems have ranges of authorized values, the con- 

eters B and R, respectively. The bit range representing the version process further including a step comprising clipping 

value of the parameter R is constituted by the 8 low-order values of the parameters to be converted and/or values of the 

bits 1 through 8 of the sum (22) of the breakdowns and the 25 converted parameters that are outside the corresponding 

bit range representing the value of the parameter B is ranges of values. 

constituted by the eight middle-order bits 12 through 19 of 3. The process for converting the representation of a video 

the sum (22) of the breakdowns. The bit range representing image between two coding systems according to claim 2, 

the value of the parameter G of the breakdown is constituted comprising selecting each breakdown (11A, 11B, 11C; 12 A, 

by the eight highest-order bits 23 through 30 of the sum. The 30 12B, 12C) in the parameters of the second coding system by 

result (32) obtained is a 24-bit word wherein the bits 0 addressing the parameter in question in a stored conversion 

through 7 represent the parameter R, the bits 8 through 15 table (1A, IB, 1C; 2A, 2B, 2C) with the aid of an input 

represent the parameter G and the bits 16 through 23 value. 

represent the parameter B. The 8-bit format of the param- 4. The process for converting the representation of a video 

eters (R, G, B) is the one that can be used, for example, for 35 image between two coding systems according to claim 1, 

the "WINDOWS" operating system. Moreover, for values of further including shifting and reorganizing the result derived 

YCbCr less than 0 or greater than 255, the conversion tables from adding the breakdown of each of the parameters. 

(2A, 2B, 2Q can be expanded in order to adapt the con- 5. The process for converting the representation of a video 

version process to excess coefficients. image between two coding systems according to claim 1, 

Of course, the invention is not limited to the exemplary 40 characterized in that the values of the parameters of the 

embodiment described above. In particular, the process can second coding system of the breakdown have bit sizes 

be applied to larger representations. Likewise, the order of greater than the sizes of the coded values at the end of the 

the ranges chosen to illustrate the invention can be modified conversion, both in the low-order bits for increasing preci- 

without going beyond the scope of the invention. Thus, for sion of the calculations and in the high-order bits for 

example, the formats of the conversion tables and the 45 accommodating overflows, the step comprised of adding the 

breakdowns of the parameters can be different from those breakdowns of each of the parameters to be converted being 

described above, without going beyond the scope of the followed by a step comprised of extracting the bit ranges 

invention. It is possible, for example, to provide larger representing the values of the parameters of the second 

conversion tables that make it possible to process long, coding system, in order to eliminate the precision bits (4), 

signed values, but to the detriment of memory consumption. 50 the carry bits (3) and the overflow bits (5). 

Thus, it is clear the process for converting the represen- 6. The process for converting the representation of a video 

tation of a video image from a first coding system to second image between two coding systems according to claim 1, 

coding system reduces the number of processing operations wherein the process converts an image from an RGB stan- 

during the conversion of the image, thus saving machine dard to a YCbCr standard and vice versa, 

time. 55 7. The process for converting the representation of a video 

While this invention has been described in conjunction image between two coding systems according to claim 2, 

with specific embodiments thereof, it is evident that many characterized in that it comprises a step for clipping the 

alternatives, modifications and variations will be apparent to values of the parameters of the breakdown constituting the 

those skilled in the art. Accordingly, the preferred embodi- converted parameter, the clipping step comprising replacing 

ments of the invention as set forth herein, are intended to be 60 the values lower than the lower limit of the range of 

illustrative, not limiting. Various changes may be made authorized values with a lower limit value, and of replacing 

without departing from the spirit and scope of the invention values higher than an upper limit of the range of authorized 

as set forth herein and defined in the claims. values with an upper limit value. 

What is claimed is: 8. The process for converting the representation of a video 

1. A process for converting the representation of a video 65 image between two coding systems according to claim 7, 

image between two coding systems with the aid of two characterized in that the clipping step is carried out directly 

respective sets of parameters, in which each set of param- in the conversion tables (1A, IB, 1C; 2A, 2B, 2C). 
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9. The process for converting the representation of a video sponding value of the parameter B, or the color blue, and a 
image between two coding systems according to claim 8, range of M3 bits representing the corresponding value of the 
wherein the clipping step is carried out directly by a pro- parameter G, or the color green, each of the ranges of bits 
gram, representing values of parameters R and B comprising 1 bit 

10. The process for converting the representation of a 5 provided for protection against the propagation of the carry, 
video image between two coding systems according to claim all of the ranges having at least one 5it for increas i ng 

6, characterized in that the clipping step is carried out in precision and one overflow bit. 

conversion tables (1 A, IB 1C; 2£ 2B 2C) and each 1? ^ ^ for converti tne representation of a 

breakdown (11A 11B 11C; 12A, 12B 12C) is constituted videQ ^ bctween {y/Q g {Q ^ 

by a 32-bit word, each conversion table associated with a 10 , . . , . « c tl f c tl ~ 

3 ilL ^ j /*, ^ r»\ i m ^ 12, characterized in that, for the conversion of the param- 

pararneter to be converted (R, G, B), respectively (Y, Cr, Cb) , ^ „ ™ , . 4 t /n ^ , . * 

comprising at least 256 words or breakdowns corresponding e ' e * « Cr ' a > m <° PJ™** (R, G, B), the breakdowns 

to the possible values of the parameters to be converted. of the Peters (Y, Cr, Cb) comprise a range of Ml bits 

11. The process for converting the representation of a representing the corresponding value of the parameter R, or 
video image between two coding systems according to claim is the °° Ior red > a ran S e of m blts representing the corre- 

7, characterized in that the clipping is carried out in con- sponding value of the parameter B, or the color blue, and a 
version tables (1A, IB, 1C; 2A, 2B, 2C) and each break- ran S e of M3 bits representing the corresponding value of the 
down (11A, 11B, 11C; 12A, 12B, 12C) is constituted by a parameter G, or the color green, each of the ranges of bits 
32-bit word, each conversion table associated with a param- representing values of parameters R and B comprising 1 bit 
eter to be converted (R, G, B), respectively (Y, Cr, Cb) 20 provided for protection against the propagation of the carry, 
comprising at least 256 words or breakdowns corresponding all of the ranges having at least one bit for increasing 
to the possible values of the parameters to be converted. precision and one overflow bit. 

12. The process for converting the representation of a 18, The process for converting the representation of a 
video image between two coding systems according to claim video image between two coding systems according to claim 

8, characterized in that each breakdown (11A, 11B, 11 C; 25 2, characterized in that the values of the parameters of the 
12A, 12B, 12C) is constituted by a 32-bit word, each second coding system of the breakdown have bit sizes 
conversion table associated with a parameter to be converted greater than the sizes of the coded values at the end of the 
(R, G, B), respectively (Y, Cr, Cb) comprising at least 256 conV ersion, both in the low-order bits for increasing preci- 
words or breakdowns corresponding to the possible values sk)n of me calculations and in the high ^ rdcr bits for 
of the parameters to be converted. 30 accommodatiDg overflows, the step comprised of adding the 

13. The process for converting the representation of a , , , - , c . . * \_ ^ j L • 

. K . ^ j . . . i . breakdowns of each of the parameters to be converted being 

video image between two coding systems according to claim f , . . f , _ 4 . . b 

10, characterized in that, for the conversion of the param- followed }>* d of extracting the bit ranges 

eters (R, G, B) into parameters (Y, Cr, Cb), the breakdowns reputing the values of the parameters of the second 

of the parameters (R, G, B) each comprise a first range of Nl 35 codm g svstem ; l ° order 10 eliminate the precision bits (4), 

bits representing the corresponding value of the parameter Y the c ^ blts ( 3 ) and the overflow bits (5). 

or luminance, a second range of N2 bits representing the 19 ^ P roce ss for converting the representation of a 

corresponding value of the parameter Cb, or the difference video ima 8 e between two coding systems according to claim 

between the luminance and the blue chrominance, and a 3> characterized in that the values of the parameters of the 

third range of N3 bits representing the corresponding value 40 second coding system of the breakdown have bit sizes 

of the parameter Cr, or the difference between the luminance greater than the sizes of the coded values at the end of the 

and the red chrominance. conversion, both in the low-order bits for increasing preci- 

14. The process for converting the representation of a sion of the calculations and in the high -order bits for 
video image between two coding systems according to claim accommodating overflows, the step comprised of adding the 
13, characterized in that all of the ranges comprise supple- 45 breakdowns of each of the parameters to be converted being 
mentary bits for increasing precision. followed by a step comprised of extracting the bit ranges 

15. The process for converting the representation of a representing the values of the parameters of the second 
video image between two coding systems according to claim coding system, in order to eliminate the precision bits (4), 

10, characterized in that, for the conversion of the param- the carry bits (3) and the overflow bits (5). 

eters (Y, Cr, Cb) into parameters (R, G, B), the breakdowns 50 20. The process for converting the representation of a 

of the parameters (Y, Cr, Cb) comprise a range of Ml bits video image between two coding systems according to claim 

representing the corresponding value of the parameter R, or 4, characterized in that the values of the parameters of the 

the color red, a range of M2 bits representing the corre- second coding system of the breakdown have bit sizes 

sponding value of the parameter B, or the color blue, and a greater than the sizes of the coded values at the end of the 

range of M3 bits representing the corresponding value of the 55 conversion, both in the low-order bits for increasing preci- 

parameter G, or the color green, each of the ranges of bits sion of the calculations and in the high-order bits for 

representing values of parameters R and B comprising 1 bit accommodating overflows, the step comprised of adding the 

provided for protection against the propagation of the carry, breakdowns of each of the parameters to be converted being 

all of the ranges having at least one bit for increasing followed by a step comprised of extracting the bit ranges 

precision and one overflow bit. 60 representing the values of the parameters of the second 

16. The process for converting the representation of a coding system, in order to eliminate the precision bits (4), 
video image between two coding systems according to claim the carry bits (3) and the overflow bits (5). 

11, characterized in that, for the conversion of the param- 21. The process for converting the representation of a 
eters (Y, Cr, Cb) into parameters (R, G, B), the breakdowns video image between two coding systems according to claim 
of the parameters (Y, Cr, Cb) comprise a range of Ml bits 65 6, wherein the matrix transformation that expresses param- 
representing the corresponding value of the parameter R, or eters from the YcbCr standard as a function of parameters 
the color red, a range of M2 bits representing the corre- from the RGB standard is expressed by the formula: 
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22. The process for converting the representation of a 
video image between two coding systems according to claim 
6, wherein the matrix transformation that expresses param- 
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eters from the RGB standard as a function of parameters 
from the YcbCr standard is expressed by the formula: 
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